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Abstract 
The primary aim of this research was to study characteristic features of emotion regulation in a stressful situation displayed by 
patients with essential hypertension (HTN). We examined 170 patients with HTN and 82 healthy individuals. In a situation 
modulating experimental stress HTN patients demonstrate a specific complex of physiological, subjective-evaluative and 
behavioral reactions and also aspiration level (AL) specifics, which reliably differs them from healthy people. 52.3% of HTN 
patients showed the growth of anxiety which disorganizes behavior, it is accompanied by open emotion expression and a variety 
of behavioral manifestations. 47.7% of patients with HTN characteristically display the mechanisms of suppression and denial of
situations causing anxiety, as well as repression of emotions generated in stressful situations. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Problem statement and motivation 
Arterial hypertension (HTN) is one of the most common and dangerous diseases of the cardiovascular system. 
Researchers unanimously point out the role of emotional intensity in formation of clinical features of essential HTN. 
While pathophysiological mechanisms of blood pressure (BP) growth in stressful situations have been scrupulously 
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studied (Zubcevic, et al., 2011), psychological mechanisms of recurring emotional tension in patients with HTN, as 
well as psychological factors and mechanisms of emergence of lingering and persistent hypertensive reactions, still 
remain uncertain and represent one of the most important tasks in detecting HTN etiology and pathogenesis 
(Chandola, et al., 2008; O’Donnell, et al., 2008). The mechanism of emotions repression is commonly regarded as a 
dominant in the structure of psychological defense mechanisms and mechanisms of emotion regulation in patients 
with HTN. However, recent studies on emotion regulation (Nicole, et al., 2008; Grigorieva and Tkhostov, 2009) 
revealed the fact that it is impossible to describe an integrated personality profile of patients with HTN (Molinari, 
Compare and Parati, 2006). All this brought us to doubt that repression of emotions is a predominant psychological 
mechanism of HTN syndrome genesis. 
2. Research objective 
The primary aim of this research is to study specific features of emotion regulation in a stressful situation in 
patients with essential HTN applying subjective-evaluative, physiological, and behavioral characteristics. 
3.  Research methods and participants  
A stressful situation was created experimentally employing the procedure of aspiration level (AL) study. In the 
course of the experiment participants were asked to solve 12 tasks. As a stimulating material Raven’s Progressive 
Matrices, series D and E, and tasks from Eysenk’s IQ-test were used. The selection of the most difficult, almost 
unsolvable, tasks was stipulated by the purpose of the experiment: to set up a stressful situation. In a preliminary 
interview a motivated attitude toward the work was induced in the participants, and the experiment was presented as 
a test of expertise. A time limit was set for task fulfillment. Behavior investigation was carried out on video-taped 
materials of the experiment. The BP of participants was checked before and after the experiment, as well as values 
on the Spielberger’s reactive-anxiety (RA) scale.  
Statistical processing of the data was conducted with application of various methods: calculation of mean values 
and standard deviation; calculation of the certainty of distinctions between samples based on indicators of the 
probability of distinctions between indicators (Student's t-test); and revealing correlations among investigated 
features in compared groups, employing the method of calculation of Spearman's rank correlation coefficient (rs).  
We examined 170 subjects with essential arterial HTN (the mean age is 46.7±4.1 years, HTN standing is 
17.2±2.6 years), and 82 healthy individuals (the mean age is 44.9±3.1 years). 
4. Results and discussion 
4.1. The dynamics of physiological and subjective-evaluative reactions in participants during the experiment. 
Analysis of the data in Table 1 shows that the average value of BP in the group of patients with HTN was higher 
than in the healthy group before the stress modeling experiment. After the experiment BP growth was detected in 
both  groups,  however,  in  the  HTN  group  the  increase  of  systolic  BP  as  a  response  to  emotional  stress  was  14  
mmHg, whereas in the group of healthy individuals the increase was only 3 mmHg (p <0.05) (Table 1).  
Table 1. Average values of BP (mmHg) before and after the simulation of emotional intensity  
BP Patients with HTN, n=170 Control, n=82 
Systolic BP before the experimental intervention 141.6±4.1* 127.0±3.5 
Systolic BP after the experimental intervention 155.5 ±4.3* 130.0±1.3 
Diastolic BP before the experimental intervention 94.6±3.1* 82.7±3 
Diastolic BP after the experimental intervention 96.1±2.5* 84.8±2.9 
* Differences between the groups are reliable (p <0.05). 
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Assessment of subjective characteristics of the emotional state was carried out with the Spielberger’s RA scale 
and the data from participants’ self-reports. Data analysis of the RA scale shows the absence of reliable statistical 
differences both between and inside the groups before and after the experiment. However, the value of standard 
quadratic deviation in the HTN group indicates a considerable RA data spread before as well as after the experiment 
(Table 2).  
Table 2. Average values of reactive anxiety level before and after the simulation of emotional intensity (points) 
Reactive anxiety (RA) Patients with HTN, n=170 Control, n=82 
RA before the experimental intervention 41.1±3.6 39.6±2.8 
RA after the experimental intervention 43.3 ±4.8 41.8±2.9 
Note. There are no significant differences between the groups in RA. 
Qualitative data analysis revealed that both groups may show growth and decrease of reactive anxiety after the 
experiment. But the value of increase/decrease of anxiety after the experiment for patients with HTN is higher than 
in the control group. According to our findings, decrease of RA phenomenon frequency after the experiment 
(RA2<RA1) in the HTN group is reliably higher (p<0.05), than in the control group. The group of healthy 
individuals is characterized by reliably more frequent (p<0.05) increase of RA values after the experiment 
(RA2>RA1) (Table 3).  
Table 3. Frequency of positive and negative changes of reactive anxiety before and after the experiment (%) 
Pattern of change in anxiety after the experiment Patients with HTN, n=170 Control,  n=82 
Anxiety increases after the experimental intervention  RA2>RA1 89 individuals (52,3%)  54 individuals (66,7%) # 
Anxiety decreases after the experimental intervention  RA2<RA1 81 individuals (47,7%) * 26 individuals (33,3%)  
* Differences between the groups are reliable (p <0.05). 
# Differences are reliable for the data within one group (p <0.05). 
Consequently, obtained results provide solid grounds for splitting the group of HTN patients into 2 subgroups. In 
a first subgroup there are 52.3% patients with HTN, who were characterized by increased anxiety after the 
experiment (RA2>RA1). This group is called “patients displaying anxiety”. In a second subgroup there are 47.7% 
patients with HTN, who showed a decrease in anxiety after the experiment (RA2<RA1). We called this group 
“patients with repression of anxiety”.   
4.2. The aspiration level specifics research in participants during the experiment 
Data analysis of AL specifics frequency leads us to conclude that healthy individuals in our study principally 
demonstrate an average AL, stable and reasonably adequate (Table 5). They show more flexible reactions to 
success/failure during the experiment, exercise an optimal control over their emotions, and adjust their choice of the 
next task to their success with the previous one. After the experiment they frankly speak about their failures.  
Both subgroups of patients with HTN differ from the control group. They reliably (p<0.05) exceed participants 
from the control group in heights of AL profiles. An adequate and stable AL occurs with them reliably rare (Table 
5). Within the parameters of ‘stability’ and ‘adequacy’ patients from the “unreservedly anxious” subgroup come 
closer to the healthy group than “repressive” patients. However, according to self-report data they generally reveal 
the dismals after the experiment, they are prone to extend self-criticism as far as self-accusation, and exaggerate the 
importance of the experimental situation, which tells them from healthy individuals. On the basis of received data 
we can conclude that patients from this subgroup are characterized by the tendency to exaggerate a stressful pattern 
even in emotionally neutral situations, they display a high-grade emotionality and inefficient control over emotions. 
Participants from the “repressive” subgroup are distinguished by a marked discrepancy of physiological and 
subjective-evaluative parameters as well as AL specifics (according to qualitative and correlation data analysis). 
While BP indices significantly increased, there were detected marked reactions of autonomic nervous system, and 
behavior was characterized by inability to set adequate goals during the tasks solution (Table 5); according to self-
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report and RA scale data, they would deny feeling anxiety. Moreover, they would try to put on the air of 
indifference to the experimental situation.  
Table 5. Frequency of AL characteristics in two subgroups of patients with HTN and in the control group (%) 
AL characteristics HTN patients, openly showed 
anxiety, n=89 
HTN patients with repression 
of anxiety, n=81 
Control group, n=82 
Height High AL 71.9 * 63.0 * 39.0 
Middle AL 20.2 * 18.5 * 50.0 
Low AL 7.9 18.5 11.0 
Stability Stable AL 60.7 42.0 * 69.5 
Unstable AL 39.3 58.0 * 30.5 
Adequacy Adequate AL 33.7 * 9.9 ** 59.8 
Inadequate AL 66.3 90.1 ** 40.2 
* Differences are reliable in comparison with control group (p <0.05); 
* Differences are highly reliable in comparison with control group (p <0.001). 
4.3. Specifics of nonverbal behavior research in participants during the experiment 
On the basis of experiment progress videotape data we succeeded to show that patients with HTN reliably 
(p<0.05) present more intensive gesticulation accompanied by active changes in a tone of voice and general index of 
nonverbal behavior during the experiment in comparison with healthy participants. At the same time the group of 
HTN patients does not show uniformity in these characteristics. The group of “unreservedly anxious”, if compared 
with the control group, displays overstated factors of gesticulation, a tone of voice and general nonverbal activity. 
The group of patients with repression of emotions reliably (p<0.05) differs from the control group in more intensive 
gesticulation, facial expression, and also active voice modulation and general nonverbal behavior factor (Table 6). 
Table 6. Average values of nonverbal behaviors in HTN patients and in the control group (points) 
Nonverbal behaviors HTN patients, openly showed 
anxiety, n=89 
HTN patients with repression of 
anxiety, n=81 
Control group, n=82 
Gestures 25.6±2.76  * 20.8±2.65 * 15.5±1.53 
Postures 7.7±2.62 10.2±2.81 6.0±0.76 
Facial expressions 11.3±1.31 16.3±2.76 * 13.4±2.16 
Tone of voice 8.2±1.25 * 11.0±1.25 * 4.4±0.82 
 52.8±4.66 * 58.3±5.12 * 39.3±3.37   
* Differences are reliable comparing with the control group (p<0.05). 
Thus, behavior of patients with HTN, and especially patients with repression of anxiety, during the experiment 
can be characterized as reliably more anxious. 
5. Conclusions  
As a result of our investigation we showed that in a situation modulating experimental stress patients with HTN 
demonstrate a specific complex of physiological, subjective-evaluative and behavioral reactions and also aspiration 
level specifics, which reliably differs them from healthy individuals. In general patients with HTN are characterized 
by a marked emotional excitement in a stressful situation, which can be diagnosed with a set of parameters 
described above. 
However, the group of patients with HTN, as our results showed, is heterogeneous both in intensity of emotional 
excitement and in the ways of anxiety reduction. 52.3% of patients with HTN displayed a growth of anxiety during 
the experiment which disorganizes behavior, it is accompanied by unconcealed expression of emotions and a variety 
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of behavioral manifestations. Patients from this subgroup are distinguished by apparent emotionality and weakness 
of emotional control. Patients from this subgroup reveal smaller growth of BP during the experiment in comparison 
with patients with HTN from another subgroup.  
47.7% of patients with HTN revealed a significant increase of systolic BP level and high manifestation of 
nonverbal behavior factors, as well as AL inadequacy and instability in the experimental situation with decrease of 
reactive anxiety level. They showed the tendency to deny the psychological traumatic effect induced by the 
situation. That is, patients from this subgroup are prone to employ the mechanisms of suppression and denial in 
situations causing anxiety, and resort to repression of the emotions generated by a stressful situation that come in 
dissonance with their view of socially desirable behavior stereotype.  
Thus, received results confirmed the hypothesis that patients with HTN are heterogeneous in the ways of emotion 
regulation. Both described ways, as it is known, are ineffective for coping with emotional intensity (Izard, 1990; 
Gross & Levenson, 1993; John & Gross, 2004; Nicole, et al., 2008), they create conditions for increased BP 
chronization and thereby may be an important part of HTN pathogenesis.  
Obtained results prove that regulation of emotion assessment can be effectively approached not only through self-
reports and questionnaire data, that is, most popular methods engaged in studies (Garnefski, et al., 2009; Gross, 
2007), but with the above described set of parameters. Our results have practical importance: they allow us to 
individualize strategies of work featuring them respectively for patients with HTN and healthy individuals in 
stressful situations (Tkhostov and Kolymba, 1998; Shilko, Dormashev & Romanov, 2013).  
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